® 



J 



Europaisches Patentamt 
European Patent Office 
Office europgen des brevets 



IllllllllUllli 

© Publication number 0 424 021 A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number 90311107.8 
® Date of filing: 10.10.90 



© int CIA C07D 453/02, A61 K 31/435 



© Priority: 19.10.89 GB 8923590 

© Date of publication of application: 
24.04.91 Bulletin 91/17 

© Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IT U LU NL SE 



© Applicant Pfizer Limited 

Rams gate Road 

Sandwich Kent CT13 9NJ(GB) 
© GB 

Applicant PFIZER INC. 
235 East 42nd Street 
New York, N.Y. 10017(US) 
© BE CHDEDKESFR GRIT ULUNL SEAT 

© Inventor Cross, Peter Edward 
21 Cherry Avenue 
Canterbury, Kent(GB) 
Inventor Stoble, Alan 
Mistways, Hay Lane 
Hambrook Deal, Kent(GB) 



© Representative: Wood, David John 
PFIZER LIMITED, Ramsgate Road 
Sandwich, Kent CT13 9NJ(GB) 



© Antimuscarlnlc bronchodllators. 
© Compounds having the formula: 




(I) 



< 



wherein X is either (a) a phenyl group optionally substituted by 1 or 2 substituents each independently selected 
2! from halo, CR 3 , Ci-C* alky!, Ci-C* alkoxy and hydroxy, or (b) a thienyl group; and Y is an imidazolyl, pyrazolyl, 

triazolyl or tetrazolyl group optionally substituted by 1 or 2 substituents each independently selected from halo. 
© CF 3| Ci-C* alkoxy, hydroxy and amino; and pharmaceutical^ acceptable salts thereof, are antimuscarinic 

bronchodilators useful in the treatment of chronic obstructive airways disease and asthma. 
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ANTIMUSCARINIC BRONCHODILATORS 
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^compounds are particularly useful in the treatment of chronic obstructive 7% SSSSS^rt 

COAD is a ^encompassing conditions which exhibit, to differing extents, several major orooressh/elv 
developmg chmcopathological features, namely inflammatory swelling of airways 11 XSISSTS 

Wh "* can , no *. 1)9 cleared effectively, progressive increase in irreversible bronchospasnTand 
decrease in lung elastic recoil. This complex pathway results in progressive toss of toSfaST 
respiratory impairment, increasing morbidity and. finally, death ' Un9 

chod^ators^f^ tf° m aSthma * •** diSeaS6S 01 reduc9d lu "9 *«*>" which amJmuscarinic bron- 

sots'* ? ££V ^ ^rsrr^ 

envisaged For example, the compounds are also likely to be useful In treating u^Tn^r^S 
Thus the present invention provides a compound of the formula:- incontinence. 
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30 



(i) 



HO-CH^ 2> ^"° 




X £ 1 oTsSSl^^' 9 ^ * 8re0f ' Where " 1 X is eitiw < a > • Phenyl group optionally substituted 
by 1 or 2 substrtuents each independently selected from halo. CF 3 . C,-C 4 akvl C-C. alk«J a ™o!*r 
or (b) a thienyl group; and Y is a 5-membered nhrogen^ntaiSng htt^^r^Z^TZ 

I^ZZZfJZ B / '• ? °* dkyl 3nd """V 9roups °" 156 or branched chain. 

X is preferably erther (a) a phenyl group optionally substituted by 1 or 2 fluoro atoms^WM TZht^ a 
group. X is most preferably an unsubstituted phenyl group. W 8 3 * thtenyl 

46 I f P^rably an unsubstituted heterocyclic group as defined above. 

ST t^n^L^J^L 3 ' nventi0n - 1116 P referred eeters are however the 3R<,uinuclidinyl\SerV 
Also. tt» p efenred stereochemistry at position 2 is R. Thus the preferred compounds are f2R 3 W 
qumuchdinyl propanoates. and can be represented as follows-. compounds are (2R.3 R) 3- 
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A particularly preferred individual compound of the invention is (2R,3 R)-3-quinuclidinyl-3-hydroxy-2- 
(1 H-imidazoM -yl>2-phenylpropanoate. 
y5 The compounds of the formula (I) can be prepared by the reaction of an ester of the formula (II) with a 
strong base such as lithium or potassium diisopropylamide, potassium t-butoxide or sodium hydride to form 
a carbanion, f: -ved by reaction of the carbanion with formaldehyde. The formaldehyde is generally 
provided either as formaldehyde gas, or as paraformaldehyde (which breaks down to formaldehyde in 
solution). 

20 
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— (ID. 



The preferred techniques are as follows. 

In one technique, the ester (II) is reacted for a few hours with lithium diisopropylamide in 
tetrahydrofuran at about -78* C. The reaction mixture is then slowly allowed to warm to room temperature 
35 during which time formaldehyde gas. generated e.g. by heating paraformaldehyde, is intermittently passed 
into the solution. 

In another technique, sodium hydride, the ester (II) and paraformaldehyde are reacted together in 
tetrahydrofuran at about room temperature. 

Compounds (I) having R stereochemistry at position 3' are preferred, and these are best obtained by 
40 starting with an ester (II) having R stereochemistry at position 3' in formula (II). Likewise the 3S quinudidinyl 
esters can be prepared from esters (II) having S stereochemistry at the 3 # -position. 

It is usually most convenient to start with the 2 RS forms of the esters (II) even if the 2R or 2S, rather 
than 2RS, end products are required. This will result In a mixture of diastereomers of the compounds {!), 
and, if desired, these can be separated into the 2R and 2S forms by conventional techniques such as 
fractional crystallisation (as illustrated in Example 1) or chromatography (as illustrated in Examples 2 and 5). 
As stated above, in general, the (2R.3R) forms of the compounds (I) are preferred. 
The novel esters (II) also form a part of the invention. 

The starting materials (II) are obtainable by conventional techniques such as the following:- 

50 
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X Y 



r 



3-Quinuclidinol (R or S form)/ 



C-0 — " " — ^ Compounds (II). 

i Strong base (e.g. Nafl) r 



0(C 1 -C 2 alkyl) 
io (III) 

The reaction is typically carried out by heating the reactants in an organic solvent such as toluene at 
J6 The starting matenals (III) also form a part of the invention. 

Y is IlL^Il 9 r« at H ria,S i' 0 !H alS0 readMy availabte bv conventional techniques. When the heterocycle 

Y is attached to the adjacent carbon atom by a nitrogen atom, then the following technique is preferred? 

CHBr + Y-H/Base (e.g. W > (m)> 

c=o 



I 



©(^-^ alkyl) 
(IV) 



30 



35 



Many of the bromo-compounds (IV) are known and the preparation of any novel bramo-comnn.mrte «»„ 
be carried out conventionally as is illustrated, for example, in Preparations ^ 

^en the heterocycle Y Is attached to the adjacent carbon atom by a ring carbon atom then the 

compounds (HI) can. for example, by prepared as follows:- ' ^ 819 



NiT i) soci 2 X \^ Y concentrated 

OH ii) NEt 4 CN ^ CN ^ CONH 



Y 



"2^ 



(V) 



MeOH or EtOH/ 
gaseous HC1. 



V 

Compounds (III). 

50 33). ^ ° fth8 compounds M ^ and others can be prepared conventionally (see e.g. Preparation 

The selectively of the compounds as muscarinic receptor antagonists can be measured as follows 
M^e 9u.nea p,gs are sacrificed and the ileum, trachea, bladder and right atrium^reZved and 

ESSHf T£ ^K^r 3 reStln9 ten8i0n 01 1 9 at 3000 crated with 95% * 
„ Contractions of the ileum, bladder and trachea are recorded using an isotonic fileuml or l™w 
Reducer (bladder and trachea). The frequency of contraction of the Z^^ JSZ^t 
denved from isometrically recorded contractions. 9 aouD,e 8018 is 

Dose-response curves to carbachol are determined using a 1-5 minute contact time for each dose of 
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agonist until the maximum response is achieved. The organ bath is drained and refilled with Krebs solution 
containing the lowest dose of the test compound. The test compound is allowed to equilibrate with the 
tissue for 20 minutes and the agonist dose-response curve is repeated until the maximum response is 
obtained. The organ bath is drained and refilled with Krebs solution containing the second concentration of 
s test compound and the above procedure is repeated. Typically three concentrations of the test compound 
are evaluated on each tissue. 

The negative log of the molar concentration (pA2> of the test compound which causes a doubling of the 
agonist concentration to produce the original response is determined by Schild analysis (Arunlakshana and 
Schild (1959), Brit. J. Pharmacol.. 14 . 48-58). Using the above pharmacological techniques, tissue 
io selectivity for muscarinic receptor antagonists is determined. 

Activity against agonist-induced or nerve-evoked branch construction of gut or bladder contractility in 
comparison with changes in heart rate is determined in the anaesthetised dog, cat or guinea pig. Oral 
activity is assessed fin the conscious dog determining -compound effects on, lung function, heart rate, pupil 
diameter and gut motility. 

is Compound affinity for other cholinergic sites is assessed In the mouse after either intravenous or 
intraperitoneal administration. Thus, the dose which causes a doubling of pupil size is determined as well as 
the dose which inhibits the salivation and tremor responses to intravenous oxotremorine by 50%. 

The selectivity of the compounds for pulmonary postjunctional as against prejunctional muscarinic 
receptors in anaesthetised guinea pigs and cats can be assessed by the following techniques. Acetylcholine 

20 released by nerve stimulation activates postjunctional M3 muscarinic receptors to cause contraction of 
airway smooth muscle and, in addition, activates pre-junctional autoreceptors which inhibit further transmit- 
ter release. Animal studies indicate that these pulmonary pre-junctional muscarinic autoreceptors are of the 
M2 subtype (Barnes et al, 1989). Non-selective agents (ike ipratropium bromide will inhibit both sites, 
resulting, in the case of nerve-mediated responses, in an increase in transmitter release which can 

25 overcome the postjunctional receptor blockade. Published literature has shown that ipratropium bromide 
can actually potentiate vagally-induced bronchoconstriction in anaesthetised guinea pigs (Fryer and 
Maclagan, Eur. Jou. Pharmacol., 139 , 187-191)). Thus, the effects of the test compounds on pre- and post- 
junctional muscarinic sites can be determined in vivo by comparing the effect on nerve mediated responses 
with the effect on responses to exogenously administered acetylcholine. 

so For example, the compound of Example 1 has been found to antagonise both acetylcholine-induced, 
and vagally-induced, bronchoconstriction in anaesthetised guinea pigs over the same dose range. This 
contracts with ipratropium bromide which is significantly less potent against vagally-induced than against 
acetylcholine-induced bronchoconstriction. Additionally, at doses below 1 ug/kg of ipratropium bromide, 
vagally-induced bronchoconstriction is actually potentiated, confirming its pre-junctional effects. 

05 Similar results were obtained from the compound of Example 1 in the anaesthetised cat The animals 
were pretreated with propranolol because high sympathetic tone under chloralose anaesthesia may oppose 
potentiation of vagus nerve-induced bronchoconstriction. The test results indicate that, in addition to its high 
potency, the compound of Example 1, in contrast to ipratropium bromide, does not interrupt negative 
feedback control of transmitter release in both guinea-pig and cat This confirms the demonstration in vitro 

40 selectivity of this compound for M3 as opposed to M2 muscarinic receptors. ~~ 

As a result of this selectivity for post- as opposed to pre-junctional muscarinic receptors, the 
compounds of the invention should be more effective bronchodilators in respiratory disease compared to 
ipratropium bromide. 

The acid addition salts of the compounds of formula (I) can be prepared in a conventional manner by 
45 treating a solution or suspension of the free base of (I) with about one chemical equivalent of a 
pharmaceutically acceptable acid. Conventional concentration and recrystallization techniques are employed 
in isolating the salts. Illustrative of suitable acids are acetic, lactic, succinic, maieic, tartaric, citric, ascorbic, 
benzoic, ctnnamic, fumaric, sulfuric, phosphoric, hydrochloric, hydrobromic, hydroiodic, sulfamic, sulfonic 
such as methanesuifonic, benzenesulfonic, and related acids, 
so For treatment of the various conditions described above the compounds of formula (I) may be 
administered to a subject in need of treatment by a variety of conventional routes of administration, 
including oral administration, and in an aerosol or dry powder composition for administration by inhalation. 
The compounds have potential for absorbing through the g astro-intestinal tract and thus administration by 
slow release formulations is also possible. 
55 In general, a therapeutical ly-effective oral dose for the active compounds of formula (I) is likely to range 
from 0.01 to 1 mg/kg body weight of the subject to be treated, preferably 0.1 to 0.5 mg/kg. In practice the 
physical will determine the atual dosage which will be most suitable for an individual patient and it will vary 
with the age, weight and response of the particular patient The above dosages are exemplary of the 
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average case but there can, of course, be individual instances where higher or lower dosage ranges are 
merited, and such are within the scope of this invention. 

i„ a n'SS, CO T ,dS <* f °rmula <» can be administered alone, they will generally be administered 
l^T^h JnT 3 f^aceubcal carrier setected «» to the intended route of administration and 

5 standard pharmaceutical practice. For example, oral administration may be in the form of tablets containing 
such exapients as starch or lactose, in capsules either alone or in admixture with excipients, in aerosol or 
dry powderrnhaler form, or in the form of elixirs or suspensions containing flavouring or colouring agents 

In a farther aspect the invention provides a pharmaceutical composition comprising a compound of the 
formula (I), or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically acceptable 
10 diluent or earner. 

The invention also includes a compound of the formula (I) or a pharmaceutically acceptable salt thereof 
for use as a medicament ^ ' 

ac^hS^Th^^"^ 83 th9 * 8 compound * *• formula <")• or of a pharmaceutically 
acceptable salt thereof, for the manufacture of a medicament for the treatment of chronic obstructive 
is airways disease or asthma 

The following Examples illustrate the preparation of the compounds (l)> 
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EXAMPLE 1 



a) (2R,3'R) 3-Quinuclidinyl 3-hydroxy-2-(1H-imida2ol-1-yl).2-phenylpropanoate monohydrate 



25 



30 




IDA, 



CH 2 0 (g) 




*(R,S) 



60 



Lithium diisopropylamide (LDA) in tetrahydrofuran (361 ml of a 1 .5 M solution) was added to a solution 
of (2RS.3R) 3-quinuclidrnyl 2-(1H-imida2oM-y0phenylacetate (see Preparation 1) (152.9 q\ In 
tetrahydrofuran (3.5 litres) at -78«C. After 2 hours the reaction was allowed to slowly reach reach room 
temperature dunng which time formaldehyde gas (generated by heating paraformaldehyde (39 a) in a 
stream of nitrogen) was intermittently added. Saturated aqueous ammonium chloride was then added and 
the organic layer was subsequently extracted with further ammonium chloride solution (5 x 250 ml) and then 
h £" K ^ a ° W (Z * 250 m,) ' The aqueous extracts were extracted with ethyl acetate, 

basified with solid potassium carbonate and exhaustively extracted with further ethyl acetate. The organic 
extracts, before and after basrfying. were separately dried over magnesium sulphate, evaporated under 
reduced pressure, and crystallised from acetone. The combined solids were recrystallised from acetone to 
9iy L ( S\ R) 3 ? uinuclidin y | 3-hydroxy-2-(1 ^midaroM-yl^-phenylpropanoate as an acetone solvate (38.6 
9 ' °" a s,nflle isomer >- A portion of this (10 g) was dissolved in methanol (100 ml), filtered 

evaporated to > dryness under reduced pressure and dissolved in cold 0.1 M hydrochloric acid (305 ml) 
r 'l SOd,Um h **»** (305 ml) then gave the title compound as a white solid. (63 g. 68% 
m.p. 90-91°C. Mg 9 + 7.6» (c = 1% in ethanol). 
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Analysis % :- 


Found: 

C19H23N3O3.H2O requires 


C.63.53; 
C.63.49; 


H.7.06; 
H.7.01; 


N.11.73; 
N.11.69; 



b) (2S.3R) 3-Quinuclidinyl 3-hydroxy-2-(1 H-imidazol-1 -yl)-2-phenylpropanoate hemihydrate 

Concentration of the acetone mother liquors from part (a) gave, on slow crystallisation, the 2S title 
compound as a white solid, m.p. 143-145°C. [a]§ 9 -8.8° (c = 1% in ethanol): 



15 


Analysis % :- 




Found: 


C.65.06; 


H.6.76; 


N.11.69; 




Ci 9 H 2 8N 3 03.1/2 H2O requires 


C.65.12; 


H,6.90; 


N.11.99. 
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EXAMPLE 2 



(2R,3'R) and (2S,3'r) 3-Quinuclidinyl 3-hydroxy-2-pheny l-2-(1 H-1 ,2,4-triazoH -yQpropanoate dihydroch- 
lorides 



35 



40 




45 Lithium diisopropylamide (13.77 ml of a 1.5 M solution in tetrahydrofuran) was added to a solution of 
(2RS,3'R) 3-quinuclidinyl 2-phenyl-2-(1H-1^ l 4-tria2oH-yl)acetate (see Preparation 2) (5.86 g) in 
tetrahydrofuran (100 ml) at -78°C. After 2 hours the reaction was allowed to slowly reach room temperature 
during which time formaldehyde gas [generated by heating paraformaldehyde (10 g) in a stream of 
nitrogen] was intermittently added. Saturated aqueous ammonium chloride was then added, the 

so tetrahydrofuran evaporated and the aqueous residue partitioned between 10% aqueous potassium car- 
bonate and ethyl acetate. The organic layer was dried over magnesium sulphate and evaporated under 
reduced pressure to give a crude product that was purified by chromatography on silica gel, performing a 
gradient edition using dichloromethane plus methanol (2 -r 10%) as eluant Evaporation of appropriate 
fractions gave a residue (330 mg) which was further purified by chromatography on silica gel eluting with 

55 ethyl acetate/ether/diethylamine/methanol (50:50:5:5) to give, after evaporation of appropriate fractions and 
treatment with ethereal hydrogen chloride, the two title compounds as white amorphous solids. 
Diastereoisomers I (higher Rf by tic) (110 mg, 2.8%): 

'H-N.M.R. (300 MHz, CDCI3), 8 = 1-2-1 .8 (m, 4H); £1 (m. 1H); 2.6-2.9 (m, 5H); 3.25 <m, 1H); 4.4-4.7 (m. 
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2H); 5.0 (m, 1H); 7.2-7.5 (m, 5H); 7.98 <s, 1H0; 8.07 (s. 1H) ppm. 
Mass spectrum : m/e (M+) = 342. 
Diastereoisomer II (lower Rf by tic) (150 mg, 3.8%): 

1 H-N.M.R. (300 MHz, CDCfe), t = 1.2-1.8 (m. 4H); £1 (m, 1H); 2.6-2.9 (m, 5H); 3.25 (m, 1H); 4.4-4.7 (m. 
2H); 5.0 (m, 1 H); 7.2-7.5 (m, 5H); 7.98 (s, 1 H); 8.07 (s, 1H) ppm. 
Mass spectrum : m/e (M+) = 342. 

Which diastereoisomer had 2R stereochemistry, and which 2S, was not elucidated. 
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EXAMPLE 3 



is 



( 2R » 3 R ) a"** < 2S '3 /r ) 3-Quinuciidinyl 3-hydroxy-2-phenyl-2-(1 H-1 ,2,3-trazoH -yl) propanoate dihydroch- 
iorides " — 




(RiS) 



(i) LDA /THF 



(ii)CH 2 0 (g) 
(iii) HC1 



30 
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40 



(2RS.3R) 3-qulnuclidinyl 2-phenyI-2-(1H-1 > 2,3-triazoi-1-yl)acetate (see Preparation 3) (2.1 g) in 
tetrahydrofuran (60 ml) was treated as described in Example 2 with lithium diisopropylamide (5.15 ml of a 
1.5 M solution in tetrahydrofuran) and formaldehyde gas (4 g). The crude product was purified by 
chromatography on silica gel, eluting with ethyl acetate/ether/diethylamine/methanol (50:50:5:5), to give, 
after evaporation of appropriate fractions and treatment with ethereal hydrogen chloride, the two title 
compounds as amorphous white solids. Which diastereoisomer had 2R stereochemistry, and which 2S. was 
not elucidated. 

Diastereoisomer I (higher Rf by tic) (155 mg, 11.2%): 
1 H-N.M.R. (300 MHz, CDCIa) 5 = 1.2-1.8 (m, 4H); 2.1 (m, 1H); 
2.6-3.0 (m, 5H); 3.3 (m, 1H); 4.5-4.9 (m, 2H); 5.1 (m, 1H); 
7.2-7.5 (m, 6H); 7.8 (s, 1H) ppm. 
Mass spectrum : m/e (M + ) = 342 
Diastereoisomer II (lower Rf by tic) (80 mg 5.8%): 

^H-N.M.FL (300 MHz, CDCIa), S = 1.2-1.8 (m, 4H); 2.1 (m, 1H); 2.6-3.0 (m, 5H); 3.3 (m. 1H); 4.5-4.9 (m, 2H); 
5.1 (m, 1 H); 7J2-7.5 (m, 6H); 7.8 (s. 1 H) ppm. 
Mass spectrum : m/e (M + ) = 342. 
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EXAMPLE 4 



(2RS,3R) 3-Quinuclidinyl 3-hydroxy-2-phenyl-2-(1 H-pyrazol-1 -y l)propanoate dihydrochloride 
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10 




*(R,S) 



i) LDA/THF 



ii) CH 2 0 (g) 
iil) HC1 




75 



20 



(2RS.3R) 3-quinuclidinyl 2-phenyl-2-(1H-pyrazoM-yl)acetate (see Preparation 4) (1.18 g) in 
tetrahydrofuran (30 ml), treated as described in Example 2 with lithium diisopropylamide {3.03 ml of a 1.5 M 
solution in tetrahydrofuran) and formaldehyde gas (2.4 g), gave a crude product which, when treated 
directly with ethereal hydrogen chloride, gave the title compound, a mixture of diastereoisomers, as an 
amorphous white solid (1 .33 g, 85%). 

1 H-N.M.R (300 MHz, CDCIa), 6 = 1.2-1.8 (m, 4H); 2.1 (m, 1H); 2.6-3.0 (m. 5H); 3.25 (m, 1H); 4.4-4.8 (m, 
2H); 5.1 (m, 1H); 6.3 (s. 1H); 7.15 (s, 1H); 7.2-7.5 (m, 5H); 7.65 (s, 1H) ppm. 
Mass spectrum : m/e (M+) = 341. 
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EXAMPLES 



(2R,3 f R) and (2S,3 f R) 3-Quinuclidinyl 3-hydroxy-2-phenyh2-(1H-tBtra2oH-yl)propanoate 




w 

f°° *<R,S) 

^ NaH/THF, 
(R) 




Paraformaldehyde 




?"° * (R and S) 




Sodium hydride (23 mg of an 80% dispersion in oil) was added to a mixture of (2RS.3 R) 3- 
quinuclidinyl 2-phenyh2-(1H-tetrazol-1-yl)acetate (see Preparation 5) (0.7 g) and paraformaldehyde (87 mg) 
in tetrahydrofuran 920 ml) at room temperature. After 1/2 hour saturated aqueous ammonium chloride was 
added, the tetrahydrofuran was evaporated under reduced pressure, and the aqueous residue extracted with 

50 ethyl acetate. The organic layer was dried over magnesium sulphate and evaporated under reduced 
pressure to leave a residue which was purified by chromatography on silica gel performing a gradient 
elution using dtchioromethane plus methanol 2 — 10% as eluant Evaporation of appropriate fractions gave 
the two title compounds. Which isomer had 2R stereochemistry, and which 2S, was not assessed. 
Diastereoisomer I (higher Rf by tic) as a yellow oil (21 mg, 5.4%): 

55 ^N.M.R. (300 MHz, CDCb) * = 1.2-1.8 (m, 4H); 2.1 (m, 1H); 2.6-3.0 (m, 5H); 3.3 (m, 1H); 4.7 (m, 2H); 
5.05 (m. 1H); 72-7.6 (m, 5H); 8.9 (s, 1H) ppm. 
Mass spectrum : m/e (M + ) = 343. 

Diastereoisomer II (lower Rf by tic) as a waxy yellow solid (10 mg, 2.5%): 
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to^Ts^it •* ™ * m **** * 5H,: " * «• « * «* 

Mass spectrum : m/e (M+) = 343. 



EXAMPLE 6 



• gga and (28^ ^inudidiny, gjjydngy^^ 



75 



20 



0=0 *(R.S) 




/Tw. 



/ ' 1 

i) NaH/THF, HO j 3 ** 0 * (R and S) 



ii) HC1 



(CH 2 0) n 




30 



Diastereoisomer I (higher Rf by tic) (220 mg. 33%)- 

Mass spectrum : m/e (M+) = 347. 
pastereoisomer ll (lower Rf by tic) (180 mg, 27%): 

Mass spectrum : m/e (M+) = 347. 



EXAMPLE 7 

45 . — 



W£S ^uinuclidlny. Wucmpheny^hvdroxy^l ^dazoM-v.tornn.n^ dihydrcchtorlde 



50 



10 



EP 0 424 021 A1 



10 




(R,S) 



i) LDA, THF 



ii) CH 2 0 (g) 
iii) HC1 




75 (2RS.3 R) 3-quinucfindyl 2K4-fluorophenylh2-(1H-imidazol-1-yl) acetate (see Preparation 7) (0.73 g) in 
tetrahydrofuran (25 ml) treated, as described in Example 2, with lithium diisopropylamide (1.62 ml of a 1.5 
M solution in tetrahydrofuran) and formaldehyde gas (1.4 g) gave a crude product which was purified by 
chromatography on silica gel, performing a gradient elution with dichloromethane containing methanol (0 -» 
10%) and concentrated ammonia (0 — 1%). Evaporation of appropriate fractions and treatment with ethereal 

20 hydrogen chloride gave the title compound, a mixture of diastereoisomers, as a white amorphous solid (0.59 
g.61%). 

1 H-N.M.R. (300 MHz, CDCfe) 5 = 0.8-2.2 (m, 5H); 2.6-3.6 (m, 6H); 4.2-4.6 (m, 2H); 5.0 (m, 1H); 7.0-7.8 (m, 
7H) ppm. 

Mass spectrum : m/e (M+) = 359. 



EXAMPLE 8 



30 



(2RS,3 R) 3-Qulnuclidinyl 2-(2-fluorophenyl)-3-hydroxy-2-(1 H-imidazol-1 -y Qpropanoate dihydrochloride 



35 




*(R,S) 



i) LDA, THF 



ii) CH 2 0 (g) 
iii)" HC1 




<R,S) 



The title compound was obtained from (2RS.3'R) 3-quinucfldinyl 2-(2-fiuorophenyl)-2-{1 H-imidazol-1 -yl)- 
acetate (see Preparation 8) (0.96 g), lithium diisopropylamide and formaldehyde gas, by the method 
so described in Example 7, as a white amorphous solid (0.51 g, 40.5%). 

'H-N.M.R. (300 MHz. CDCb) S = 1.2-1.8 (m, 4H); 2.0 (m, 1H); 2.5-3.0 (m. 5H); 3.25 (m, 1H); 4.3 (m. 2H); 
5.0 (m, 1 H); 6*7.3 (m, 6H); 7.9 (s, 1 H) ppm. 
Mass spectrum : m/e (M + ) = 359 



55 



EXAMPLE 9 
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(2RS,3'R) 3-Quinuc.idinyl 3-nydroxy-2-(1 Wmidazo l .4(5). y ,).^ h9nv , pr0Danoate dihydrochloride 



70 



76 




(R.S) 



i) LDA/THF 



li) CH 2 0 (g) 
iii) HC1 




j* 0 * (R.S) 




solution in tetrahydroiuran) an\l formSSyde mTX n ^ J^Py'^** (2.45 ml of 1.5 M 

•H-N.M.R . (300 MHz. DMSO-De) 5 = 1.4-2 3 (m 5H>- 3-3 3 7m sm. i e / 

(m. 6H); 9.1 (s. 1H) ppm. ( ' 5H) ' ** (m> 1H): 4 - 2 " 45 < m ' s * 

Mass spectrum : m/e (M+) = 341. 
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EXAMPLE 10 



(2RS.3R) 3-Quinuclidinyl ^ydroxy-g-phe nyl^lH-pyrazol^vnnr^nn^ dihydrogjjoridg 




NH 



0 i) LDA, THF 

to 1 n — ^ 




ii)CH 2 0 (g) 
iii)" HC1 



50 




(R.S) 



stereoisomers, was obtained as an amorphous SSio2(S?£, 2%, ' * * ** 



12 
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Analysis % :- 


Found: 

Ci9H 2 3N 3 03^HCI requires: 


C.55.27; 
C.55.08; 


H,6.50; 
H.6.08; 


N.9.90; 
N,10.14. 



10 



EXAMPLE 11 



(2RS.3 R) 3-Quinuclidinyl 3-hydroxy-2-phenyl-2-(1 H»pyrazoi-3(5hyl)propanoate dihydrochloride 



75 



20 




f-° *(R,S) 

i 0 i) lda / thf 

(R) ii) ch 2 o (g) ^ 

iii)' HC1 





30 



This was obtained by a similar method to that described in Example 9 using (2RS.3 R) 3-quinucfldinyl 
2-phenyl-2-(1 H-pyrazoi-3(5)-yl)acetate (see Preparation 11) (0.71 g). The title compound, a mixture of 
diastereoisomers. was obtained as an amorphous white solid (500 mg, 53%). 



35 


Analysis % :- 




Found: 


C.53.53; 


H.6.03; 


N.9.46; 




C l9 H23N 3 03^HCI.1/2 H 2 0 requires 


C.53.91; 


H.6.19; 


N.9.92. 



40 



The following Preparations illustrate the preparation of the novel starting materials used in the preceding 
Examples:- 



P reparation 1 



50 



(2RS.3 R) 3-quinuclidinyl 2-(1 H-imfdazoH -yl)phenylacetate 



55 
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Toluene 



10 



15 




Ptfn^ with toiuane, was added to (R h 3- 

(RS) methyl *«ml«iKl.{I!^ ^ 281 ' 18 ■ 1979 > «" d 

was refluxed for two hoJSKlK S^2?SLS i?2 ^ (2 ' 5 '^'^ mbdUre 
toluene. Saturated brine was added, thMta dla^If!^ ^ necessar y- * 9 addHion <* 
20 further brine and ethyl acetate lZ ett^ST^ fir 8qUe ° US residue Partitioned between 
magnesium sulphate. eva^rS under Teduce^ra^ ^FL**™?* ™° dried ^er 

compound as an orange ol g 82%) P *" residues combined to Qive the title 

25 Mag spectrum : m/e (M+) = 311 



30 



Preparations 2 to 11 
The following tabulated Preparations of the general formula:- 



40 




Het 



* (R,S) 



so 



^P^^^^ 1 <^nuc,id,no, and 

proton in Preparations 8, 10 aSTn^sX to^LV? ^ ^ °*<*™9**>*° heterocycHc 
PraparatJon 10. the compound was oo^SS^^hS^i"^ "l"^"' * SOdium ,n 
as the last step. Purification. where^SEv 2??^"* "f" 9 hydroQen ch,oride e 88 in ^ 
using the solvents indicated. was Dy <™omatography by gradient elutJon on silica gel 
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Preparation 12 



(RS) Methyl 2-flmidazoH-yl)-2-phenylacetate 




(RS) Methyl 2-bromo-2-pheny lacetate (171.75 g), imidazole (102 g) and potassium carbonate (227.7 g) 
were stirred in acetone (1.75 litres) for 60 hours. After settling, the supernatant was decanted off and the 
residue washed thoroughly with acetone. The acetone was evaporated under reduced pressure and the 
residue in ethyl acetate was washed with water and extracted twice with 2M hydrochloric arid. The 
combined acid extracts, after washing once with ether, were basified with solid potassium carbonate and 
extracted with toluene containing 10% ethyl acetate. The organic extracts were dried over magnesium 
sulphate and evaporated under reduced pressure to give the title compound as a yellow oil (132 g, 82%). 
*H-N.M.R . (300 MHz. CDCis) 5 = 3.85 (s, 3H); 7.05 (s, 1H); 7.1 (s, 1H); 7.2-7.5 (m, 5H); 7.6 (s, 1H) pprn. 



Preparation 13 



(RS) Methyl 2-phenyh2-(l H-1 ,2,4-triazoH -yl)acetate 




A mixture of (RS) methyl 2-bromo-2-phenylacetate (25 g), 1 ,2,4-triazole (8.28 g) and potassium 
carbonate (16.5 g) in aetonitrile (200 ml) was refluxed for 3 hours, cooled, evaporated under reduced 
pressure and the residue partitioned between ethyl acetate and 10% potassium carbonate solution. Hie 
organic extracts were washed with water, extracted twice with 2M hydrochloric acid and the combined arid 
extracts, after washing once with ether, were basified with solid potassium carbonate and extracted with 
ethyl acetate. The organic extracts were dried over magnesium sulphate and evaporated under reduced 
pressure to give the title compound as a yellow oil (10.2 g, 43%). 

*H-N.M.R . (300 MHz, CDCI 3 ) S = 3.85 (s, 3H); 6.2 (s, 1H); 7.45 (m, 5H); 8.0 (s. 1H); &15 (s, 1H) pprn. 



Preparations 14 to 19 
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The following tabulated Preparations of the general formula:- 



Ar v Het 



10 



i 

°Me * (r, S ) 



IB 



Hon. where necessary, was by Srom2^h?SJ *S? indiCated ln 1,16 **■ ™fica- 

indicated. Y on **** gel by gradient elution using the solvents 



20 



25 



30 



35 



40 



45 



50 



55 
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21 




22 
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Preparation 20 



(RS) Methyl 2-(1 H-lmidazoM(5)-yl>-2-phenylacetate 



10 



15 



20 



25 




MeOH/HCl 



*(R,S) 




*(R,S) 



(RS) 2K1H-imidazoM(5)-yl)-2-phenylacetarnide (see Preparation 27) (1.3 g) in methanol <25 ml) was 
stirred at reflux under an. atmosphere of hydrogen chloride gas for 1.5 hours, evaporated under reduced 
pressure and partitioned between ethyl acetate and 10% aqueous potassium carbonate solution. The 
organic layer was dried over magnesium sulphate, evaporated under reduced pressure, and the residue 
triturated with ether to give the title compound as a white solid (830 mg, 59%) m.p. 96-98°C. 



30 



Analysis % :- 


Found: 

C12H12N2O2 requires: 


C.66.52; 
C.66.65; 


H.5.57; 
H.5.59; 


N.12.97; 
N.12.96. 



Preparation 21 



40 (RS) Methyl 2-phenyl-2-(1 H-pyrazoM-yl)acetate 



45 



so 



MeOH/HCl 



NH„ 




*(R,S) 



This was obtained by a similar method to that described in Preparation 20 using (RS) 2-phenyl-2-<l H- 
pyrazol-4-yl)acetamide (see Preparation 28) (1.9 g). The title compound, as a white solid, was obtained by 
trituration with hexane (1 .74 g. 85%), m.p. 100-103°C. 



23 



EP 0 424 Q2t A1 



Analysis % :- 


Found: 

Ct2Hi 2 N 2 0 requires: 


C.68.54; 
C.66.65; 


H.5.63; 
H,5.59; 


N,1£90; 
N.12.96. 



70 



IS 



20 



Preparation 22 
(R§> Met "W 2-phenyl->2->(1H-pyra2ol-3-{5)-v f) acetate 

MeOH/HCl 





(R,S) 



25 



30 



by Wtaaon Mil. hexa™ (1* g. M^p/5j?c 9> ' ™* Mte ™ WM ' » a •** «*t «a obtained 



Analysis % > 


Found: 

C12H12N2O2 requires: 


C.66.60; 
C.66.65; 


H.5.59; 
H.5.59; 


N, 12.95; 
N.12.95. 



Preparation 23 



(RS) Methyl 2-bromo-2>(thierH3>ynacetate 




55 
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Preparation 17. 



Preparation 24 



(RS) Methyl 2-hydroxy-2-(thien-3-yl)acetate 



70 



15 



00 



OH 



Mel, K 2 C0 3 , 



acetone 



C=0 



OMe 



20 



A mixture of (RS) 2-hydroxy-2-(thien-3-yl)acetic acid (prepared as described in AWv. Kemi., 58 , 519, 
1957) (6.32 g), methyl iodide (17 g) and potassium carbonate (6 g) in acetone was refiuxed for~2 hours, 
evaporated under reduced pressure and the residue partitioned between ethyl acetate and water. The 
organic extracts, after drying over magnesium sulphate, were evaporated to leave the title compound as a 
yellow oil (4.49 g, 67%). 

'-H-N.M.R . (300 MHz, CDCI 3 ) S = 3.85 (m, 3H); 5.35 (m, 1H); 7.15 (d, 1H); 7.35 (m, 2H) ppm. 



30 



Preparation 25 



(RS) Methyl 2-bromo-2-(4~fluorophenyl)acetate 



35 




G 



I 

OH 



i) PC1 3 , Br 2 



ii) SOCl 2 /MeOH 




*(RS) 



50 



4-Fluorophenylacetic acid (30.6 g), phosphorus trichloride (2 g) and bromine <38 g) in benzene (100 ml) 
were refiuxed for 2 days, cooled, thionyl chloride (47 g) and N , N-dimethy If orm amide (0.2 g) were then 
added, the reaction mixture was refiuxed for 1 hour, cooled, and methanol (100 ml) added. This mixture was 
refiuxed for 1/2 hour, cooled, evaporated under reduced pressure and the residue distilled to give the title 
compound as a dear liquid (35 g, 71%), b.p, 104°/2 mm.Hg. 

'H-N.M.R . (300 MHz, CDCI 3 ) 5 « 3.8 (3H, s); 5.35 (s. 1H); 7.1 (m, 2H); 7.55 (m, 2H). 



55 



Preparation 26 



(RS) Methyl 2-bromo-2-(2-fluorophenyl)acetate 



25 
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OH 



i) PCl 3 /Br 2 
ii) SOCl 2 /MeOH 




'(RS) 



OMe 



10 



15 



JEES^^Z^^ 35 25 - 9- the » compound as a cfcar 

IHJSLM*. (300 MHz, CDCI 3 ) s = 3.85 (s. 3H); 5.75 (s, 1H); 7.0-7.8 (m, 4H). 



Preparation 27 



20 



(RS) 2-(1 H-lmida2ol-4(5)-yl)-2-phenvlacetemlri a 



25 



30 




H 2 S0 4 



(RS) 



oo 

2 



acid (6 ml) was stirred for 18 hours at 0°C ^eL ^hSS SL ( 9) " concentrated «*hurfc 
extracted with ethyl acetate cWnino 5% SlL^f ^ h . 5 °? i aqUe0US SOdium h * droxide ™» 
« sulphate, evaporated under rcS^Lfi T n ?L ^ ° rflan,c was dried over magnesium 
35 tme compound as a ^ £S5? ^"'^ ^ "** — * to ^ *• 
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Analysis % :- 


Found: 

C11H11N3O requires: 


C.65.05; 
C.65.65; j 


H.5.43; 
H.5.51; 


N.20.76; 
N.20.88. 



45 



Preparation 28 



50 



(RS) 2-Phenyl-2-(1 H-pyrazol^vnacetamiri fl 
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H 2 S0 4 




This was obtained by a similar method to that described in Preparation 27 using (RS) 2-phenyt-2-<1 H- 
to pyrazol-4-y1)acetonitrile (2.14 g) (see Preparation 31). The titie compound was obtained as a white solid 
(1.94g, 82.5%), m.p. 193-1 95°C. 





Analysis % :• 


IS 


Found: 


C.65.40; 


H.5.47; 


N, 20.96; 




C11H11N3O requires: 


C.65.66; 


H.5.50; 


N.20.88. 



20 



Preparation 29 



25 



30 



(RS) 2-Phenyh2-(1 H-pyrazo1- 3 (5)-yl)acetamide 




H 2 S0 4 



C=0 *(RS) 



C=0 
I 

NH 0 



This was obtained by a similar method to that described in Preparation 27 using (RS) 2-phenyh2-(1 H- 
pyrazol-3(5)-yl)acetonitriie (3 g) (see Preparation 32). The title compound was obtained from dich- 
40 loromethane as a white solid (2.33 g, 71 %), m.p. 65-67°C. 





Analysis % :- 




Found: 


C.64.00; 


H.5.38; 


N.20.08; 


45 


C1 1 Hi 1 N3O.I/4 H 2 0 requires: 


C.64.21; 


H.5.63; 


N.20.42. 



50 



Preparation 30 



(RS) 2-(1 mmidazoM(5hyl-2-phenylacetonitrile 



55 
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10 



75 



20 




i) S0C1„ 



ii) NBt 4 CN 



residue. Chloroform (30 ml) was twice addedto Tnri pressure to teave an oily 

0-C in diohloromethane ^ ^^ ^3^ ^ rBSidUe ' ind *• •»*• * 
loromethane (150 ml). After 15 minutes* ^«Tt ™, CyanWe (11 ' 14 » ln d,ch - 

evaporated and the residue was partitioned Swe^n !Lr2£L tem P erature - *e solvent was 

bonate solution. The organic layer wTdnS ZZ Z V ** t ? e saturated «l"«>"s sodium bicar- 
was purified by ^ror^X ^JTo^^Z^ ^ ** ^evaporation, 
appropriate fractions JW^ZoXofeC^^J 5 *■* to 9 ' Ve> ater eva P° raH «>n of 
51.4%). m.p. 124-126-0. V ' 1,18 We compound as a white solid (1.69 g. 



Analysis % :- 


Found: 

C11H9N3 requires: 


C.71.94; 
C.72.11; 


H.4.89: 
H.4.95; 


N.22.94; 
N.22.94. 



30 



Preparation 31 



(RS) 2-Phenyl-2-(1 H-pyra2ol-4-yQacetonltrite 



40 




±) soci 2 

ii) NEt 4 CN / 




« compound, as a white soBd. waTobteW^v c^^JJT T°' ^ - ' 1972) {3 » ^ «" 
(50:50) as eluant (2.2 g. 60%). m^. 1 t * r ° mat ° 9raphv 00 S1,,ca 9°' "*B ether/dichloromethane 



50 



Analysis % :- 


Found: 

CitHsNa requires: 


C.72.00; 
C.72.11; 


H,4.95; 
H.4.95; 


N.22.86; 
N,22.94. 



Preparation 32 
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(RS) 2-Phenyl-2-<1 H-pyrazot-3(5)-yl)acetonitrite 




i) S0C1. 



ii) NEt^CN 



I *(RS) 
CN 



10 



This was obtained by a similar method to that described in Preparation 30 using (RS) 2-phenyl-2-(1 hh 
pyrazol-3(5)-yl)methanol (prepared as described in Bull. Soa Chim. France, 2764, 7 , 1972) {3JB g) instead 
of (RS) (1H-imidazol-3(5>-yl)pheny (methanol. The title compound, as a white solid, was obtained by 
is chromatography on silica gel using ether/dichloromethane (5050) as eluant (3 g, 75%), m.p. 57-60°C. 





Analysis % :- 




Found: 


C.71.94; 


H.4.87; 


N ,22.96; 


20 


C11H9N3 requires: 


C.72.11; 


H.4.95; 


N.22.94. 



25 



Preparation 33 



30 



(RS) 1 -(1 H-lmidazol-4(5)-yl)-1-phenylmethanol hydrochloride 



35 




+ PhMgBr 



Ph 



OH *<**> 



40 



45 



lmidazofe-4(5>-carboxaidehyde (prepared as described in J. Pharm. Soc. Japan 76 , 1101, 1956) g) 
in tetrahydrofuran (180 ml) was added to phenyl magnesium bromide (23.6 ml of a 3M solution in ether) in 
tetrahydrofuran (40 ml) at 0°C. After 18 hours saturated aqueous ammonium chloride solution was added 
and the mixture was extracted with ethyl acetate. The organic layer was dried over magnesium sulphate 
and the residue, after evaporation, was purified by chromatography on silica gel by gradient elution using 
dichtoromethane plus 0 -* 2% methanol as the eluant to give, after evaporatiofn of appropriate fractions and 
treatment with ethereal hydrogen chloride, the title compound (3.1 g, 59%). m.p. 146°C. 





Analysis % :- 


50 


Found: 


C56.73; 


H.5.13; 


N.12.99; 




C10H10N2O.HCI requires 


057.01; 


H.5.26; 


N.13.29. 



55 



Claims 
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1. A compound having the formula: 




16 



20 



25 



30 



wherein X is either 
(b) a thienyl group; 

* a^^rm^ — - J- - adjacent carbon atom eHner 

Y being optionally substtSed T\ T ^SJirtil? J"*^ 8nd tetra ">'>". 

alkoxy, hydroxy and ammoT each .ndependently selected from halo. CF 3 . C-C. 

and pharmaceutically acceptable salts thereof: 

2. A compound as claimed in Claim 1 wherein X is either 

(a) a phenyl group optionally substituted by 1 or 2 fluoro atoms, or 

(b) a 3-thienyl group; 

and Y is an unsubstituted heterocyclic group as defined in Claim 1 

pyrazo^orlH^o^yf '"-n"* 20 "-* 1H-tetrazoM-y., 1H-imidazoM(5)-yl, ,H- 

4. A compound as claimed in Claim 3, wherein Y is IH-imidazoM-yl 

5. A compound as claimed in any one of Claims 1 to 4 wherein th» cta«w»h^ m i.*. * 
asymmetric centres has the R conjuration, ha^ng L fonn^aT Chemistry at each of the two 



35 




(IA). 



9. A compound having the formula 



so 
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• CO 



— (II) 



5 




10 



wherein X and Y are as claimed in Claim 1. 



15 



Claims for the following Contracting State: ES 



1. A process for preparing a compound having the formula: 



25 



20 




- (D 



wherein X is either 

so (a) a phenyl group optionally substituted by 1 or 2 substituents each independently selected from halo. CF 3 . 
C1-C4 alkyl, Ci-C* alkoxy and hydroxy, or 
(b) a thienyl group: 

and Y is a 5-membered nitrogen-containing heterocyclic group attached to the adjacent carbon atom either 
by a carbon or a ring nitrogen atom and which is selected from imidazolyl, pyrazolyl, triazolyt and tetrazolyl. 
35 Y being optionally substituted by 1 or 2 substituents each independently selected from halo, CF 3t Ci-C* 
alkoxy, hydroxy and amino; 
or a pharmaceutical^ acceptable salt thereof, 
which comprises reacting a compound of the formula: 



wherein X and Y are as defined In Claim 1, with a strong base, followed by reaction of the resulting 
carbanion with formaldehyde, and optional conversion of the product to a pharmaceutical^ acceptable acid 
addition salt 

55 2. A process as claimed in Claim 1 wherein X is either 

(a) a phenyl group optionally substituted by 1 or 2 fluoro atoms, or 

(b) a 3-thienyl group; 

and Y is an unsubstituted heterocyclic group as defined in Claim 1. 



40 



46 




(ID 



50 



31 



EP 0 424 021 A1 



3. A process as claimed in Claim 2 wherein X is an unsubstftuted phenyl orouD and Y io inj mH „ . « , 

4. A process as claimed in Claim 3. wherein Y is 1 H-imidazoM-yl 



10 



IS 




(IA) 



20 wnic " comprises using the 3R-quinuclidinyl ester of a compound of the formula m\ »nH «. k« 

separating the required (2R.3R) form from the (2S.3'R) form TO sub » t *»iiHy 

Claims for the following Contracting State: GR 
1- A process for preparing a compound having the formula: 



30 



35 




(I) 



50 



wherein X is either 
(b) a thienyl group; 

^ d /^n^rn bered ^ 09en " COntainir>9 heteroc y c,i c group attached to the adjacent carbon atom either 

or a pharmaceutical^ acceptable salt thereof, 

which comprises reacting a compound of the formula: 



55 
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5 




wherein X and Y are as defined in Claim 1, with a strong base, followed by reaction of the resulting 
carbanion with formaldehyde, and optional conversion of the product to a pharmaceutically acceptable acid 
addition salt 

2. A process as claimed in Claim 1 wherein X is either 

(a) a phenyl group optionally substituted by 1 or 2 fluoro atoms, or 

(b) a 3-thienyl group; 

and Y is an unsubstituted heterocyclic group as defined in Claim 1. 

3. A process as claimed in Claim 2 wherein X is an unsubstituted phenyl group and Y is 1H-imidazol-1-yl, 
1H-1,2 a 3-triazoM'y!. 1H-1,2,4-triazoM-yl, 1H-pyrazoI-1-yl, 1H-tetrazoM-yl, 1H-imidazol-4{5)-yl. IH-pyrazol- 
4-yl, or 1H-pyrazol-3(5)-yl. 

4. A process as claimed in Claim 3, wherein Y is 1H-imidazoM-yl. 

5. A process as claimed in any one of Claims 1 to 4, wherein the stereochemistry at each of the two 
asymmetric centres has the R configuration, such compound having the formula: 




which comprises using the 3R-quinuc(idinyl ester of a compound of the formula (II) and subsequently 
separating the required (2R,3 / R) form from the (2S,3'R) form. 

6. A process as claimed in Claim 5 wherein said compound is (2R,3'R)-3-quinuclldinyl-3-hydroxy-2-(1H- 
imidazol-1 -yl)-2-phenylpropanoate. 

7. A process as claimed in any one of Claims 1 to 6 wherein the strong base is lithium diisopropylamide. 
a A process as claimed in any one of Claims 1 to 6 wherein the strong base is sodium hydride. 

9. A compound having the formula- 



50 



55 




- (ID 



wherein X and Y are as defined in Claim 1 . 
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10. A compound having the formula- 

X Y 




C=0 

I 

0(C l" C 2 alk > ,1 > 
(III) 

wherein X and Y are as defined in Claim 1. 
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